.8 , was synthesized by deprotonation of 4-cobaltoceniumyl-1-ferrocenyl-3-methyl-1,2,3-triazolium hexafluoridophosphate trifluoromethanesulfonate with thallium ethoxide, followed by transmetalation with chlorido(triphenylphosphine)-gold(I), crystallizing as orange prisms. It is a unique example of a homoleptic dimetallocenyl-substituted triazolylidene complex.
data reports fluoridophosphate trifluoromethanesulfonate (Vanicek et al., 2018) with 0.37 ml of a freshly prepared 0.5 M thallium ethoxide THF solution (0.186 mmol, 1 equiv.) in 35 ml of THF (abs) at À80 C with the exclusion of light and under protection from air by an argon atmosphere. The reaction mixture was allowed to warm to À60 C and 0.092 g (0.186 mmol, 1 equiv.) of chlorido(triphenylphosphine)gold(I) was added. After warming to room temperature, the reaction was completed overnight. Precipitated thallium chloride was filtered off via syringe filtration, 300 ml of diethyl ether was added and the orange product was allowed to precipitate at À20 C for 2 h. The orange powder was filtered off through a Bü chner funnel and washed thoroughly with three portions of diethyl ether. Meanwhile, the oily product was washed out of the funnel with acetone and the solvent was removed on a rotary evaporator. Drying in vacuo provided an orange oily foam, representing a product mixture containing various hetero-and homoleptic triazolylidene complexes from the 1 H, 13 C NMR and mass spectra. Single crystals of the title compound were obtained at 4 C via diffusion crystallization in acetone out of diethyl ether.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 1 . Specifically, the structure contains a statistical mixture of hexafluoridophosphate and trifluoromethanesulfonate anions with different distributions over three positions. The overall ratio of PF 6 /CF 3 SO 3 is approximately 1.2/1.8, leading to many nearly overlapping positions. The PF 6 À anions seem well ordered; however, in one instance they were refined with restrained bond distances. At two of the three positions, the trifluoromethanesulfonate anions show additional positional disorder effects. Most of the C, F 
Figure 1
The structure of the title compound, with displacement ellipsoids drawn at the 30% probability level for non-H atoms (the disordered counterions were omitted for clarity).
Figure 2
The arrangement of molecular entities of the tricationic title compound in the unit cell (the counter-ions were omitted for clarity). [Symmetry code:
data-1 Special details Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. Refinement. statistical mixture of PF6/triflate anions with different distribution over three positions. The ratio PF6/triflate is around 1.2/1.8, whereas many nearly overlying positions are formed. The PF6 anions seem well ordered, but must be refined in one case with restrained bond distances. At two of the three positions the triflate anions show additional positional disordered effects. Most of the C-, F-and O-atoms were refined with isotropic displacement parameters.The P-and S-atoms could be refined anisotropically, except for P2 and S2B with occupancies of 20% and 15%. EADP/EXYZ orders were used for overlying O-and F-positions at triflate S2B. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å
2 ) x y z U iso */U eq Occ. (<1) Au1 0.29711 (2) 0.72636 (2) 0.25524 (2) 0.02587 (6) Co1 −0
